The global digital divide as a concept is intuitively understood by most academicians, politicians and public policy makers. However, to date little empirical work exists to explain differences in per country access to Information and Communication Technologies (ICTs). The research that does exists places heavy influence on the impact of country wealth, as measured by Gross Domestic Product (GDP) per capita, on the diffusion of ICTs. While GDP per capita certainly influences the diffusion of ICTs within a country, it is not the sole determinant of a country's location versus other countries vis-a-vis the global digital divide.
Introduction
Although growth in worldwide Internet penetration was over 600 percent for the seven-year period 1997 through 2004 (Shea et al., 2006) , a substantial gap exists globally between those countries with broad access to the Internet and those without. This gap, identified in the literature as the digital divide, has been referred to frequently (and was a catalyst for a new area for discussion, the Bottom of the Pyramid (BoP)) but has never been clearly described. That is, people quickly understand the concept of digital divide but can not accurately describe how specific countries are impacted by this divide. The purpose of this research is to provide a map of the digital divide as it exists currently, using countries as the unit of analysis. By providing a contemporary snapshot of the global digital divide, a baseline for tracking changes and for future investigation is established.
The role of the Internet in the personal and business life of the world today can not be overstated. Since its inception as a global communications system, the Internet has put over one billion people globally in touch with each other (Shea et al., 2006) and has had a profound influence on the global economy (Zhao, 2002) . The diffusion of the Internet is theorized to foster a convergence of economic structures (Sharma and Gupta, 2003) and cultures (Lim, 2002) globally. Gutierrez (2004) claims that this interconnectedness may homogenize global society at the expense of local, national and regional cultures. Cultural concerns aside, it is clear that the Internet has had a profoundly positive impact on the growth of the global economy by providing market access to those traditionally limited by geography (Kim and Galliers, 2004) . Thus, the diffusion of Internet technology and access to this technology are critical issues for the sustainable economic development of cities, countries and regions.
The measurement of the diffusion of the Internet has received attention in the literature as has the concept of the digital divide. Studies focusing on the former seek to identify the variables that assist or hinder the diffusion (c.f., Rogers, 2001 ) and for the latter tend to look at the gap between developed and developing countries (Bagchi, 2005) . Deichmann et al. (2007) propose that studying the digital divide is important because of the link between Internet connectivity and the economic and social wellbeing of a population and to facilitate the development of policies to improve the economic and social well-being of that population. Therefore, the focus of this study is a macro-level view (as defined by Kim and Galliers, 2004) of the current status and structure of the global digital divide given the best data available.
Digital Divide Defined
What is the digital divide? Surprisingly, no one generally accepted definition exists despite concerns expressed by scholars about the perceived gap between rich and poor countries in terms of Internet access (Wallsten, 2005 ). An evolution of definitions is presented in Table 1 below.
Two common themes appear to be (1) access to Information and Communication Technologies (ICTs) and (2) the use or ability to derive benefit from ICTs. Thus the global digital divide may be summed up as the inequality in access to ICTs and the inequality in the ability to derive benefit from ICTs both between and within countries. And though evidence exits suggesting that access to ICTs is growing faster in developing countries than it is in developed countries (Fink and Kenny, 2003) , the gap in access on a country by country basis has not received much attention. Cullen (2001) suggests that those without adequate access to ICTs share some common characteristics including low income, low educational attainment, low literacy and high unemployment. Chinn and Fairlie (2007) contend that different factors contribute to the global digital divide.
Previous studies identify Gross Domestic Product (GDP) per capita as the main predictor of diffusion of ICTs, use of personal computers (PCs) and the Internet (Quibria et al., 2003; Chinn and Fairlie, 2007; Deichmann et al., 2007 ). Other influences include the level of political openness (Crenshaw and Robinson, 2007) and social policies (Bagchi, 2005) . In the existing literature focusing on the global digital divide, variables investigated include teledensity, Internet access, infrastructure access (Sharma and Gupta, 2003) , education and trade (Deichmann et al., 2007) . The variables included in this study, as defined below, offer a new perspective on the global digital divide.
Methodology
To determine the extent of the global digital divide, this analysis utilized a database purchased Three variables indicative of the diffusion of information technology globally are included in the analysis. Two of the ITU variables, personal computers per 100 people (PC100) and Internet users per 100 people (IU100), have been used in previous studies focusing on the digital divide (Bagchi, 2005; Chinn and Fairlie, 2007; Deichmann et al., 2007) . PC100 is thought to be highly correlated with GDP per capita and used as a surrogate measure of economic diffusion. IU100 provides a surrogate measure of the degree of the diffusion of technological competence and acceptance within a country.
The subtle difference is that IU100 can be higher than PC100 as access is available in educational institutions, libraries and cyber cafes throughout the world.
The third variable, International Internet Bandwidth per Inhabitant (IbitsPP), has not received much attention in previous research regarding the global digital divide although its importance was alluded to by Bagchi (2005) who discussed the need to investigate the quality of Internet access. It is, arguably, the most important measures of the diffusion and use of digital information access because it represents the total capacity of backbone operators within a country to carry Internet traffic (measured in bits) divided by the population of the country (Gray, 2008) . Thus, it provides a surrogate measure of the degree of interconnectedness of a country in terms of access to the information globally. The authors propose that the higher IbitsPP, the more interconnected the country and the higher the access to the wealth of information available globally via the Internet.
Measures of these three variables (PC100, IU100 and IbitsPP) for 172 countries for the year 2005, the most recent complete data in the database, are the input for a multi-stage cluster analysis designed to provide an accurate contemporary map the global digital divide. Cluster analysis is a wellknown data summary technique (Hair et al., 2006) . Historically, one of the limitations of using cluster analysis is determining the optimal number of clusters. Previous researchers have used intuition, decision heuristics or breaks in the plot of eigenvalues to determine the appropriate number of clusters.
The technique of model-based cluster analysis overcomes this limitation by mathematically identifying the optimal number of clusters within a given data set (Fraley and Raftery, 2002; . Modelbased cluster analysis is available in the statistical analysis software package R (R Development Core Team, 2008) .
For this project, a multi-stage cluster analysis procedure is employed. The first stage consists of subjecting the data set to a series of model-based cluster analysis to identify the optimal number of clusters per iteration. Once the optimal number of clusters per level is identified, a k-means cluster analysis using the Hartigan and Wong (1979) algorithm is used to determine group centers (means) and to identify cluster membership. The combination of the two techniques allows for the development of a multitiered map depicting the status of the global digital divide given the most recent complete data available.
Results
The results are presented in Table 2 and serve to both define the global digital divide and debunk some of the assumptions regarding the global digital divide. Table 2 , the need for utilizing a multi-stage cluster analysis is evident at each level of analysis. The initial combination of model-based cluster analysis and k-means cluster analysis divides the 172 countries in the database into six distinct clusters: Cluster 1 (Denmark), Cluster 2 (five countries), Cluster 3 (12 countries), Cluster 4 (nine countries), Cluster 5 (14 countries) and one final cluster consisting of 131 countries.
A second iteration of model-based cluster analysis and k-means cluster analysis is performed on the cluster containing 131 countries to explore differences within the large number of countries represented and to define membership in the next tier. This procedure was replicated two more times to produce four tiers or levels of about equal size: Tier 1 = 41 countries, Tier 2 = 41 countries, Tier 3 = 37 countries and Tier 4 = 53 countries. And while it may have been possible to continue the iterative process (the final cluster contains 53 countries), the relative lack of variance within the final cluster suggests that little additional insight would be gained by doing so.
With few exceptions, the average number of Internet users per 100 population within each cluster is greater than the average number of personal computers per 100 population (exceptions are cluster one, three and eleven). And the importance of variable three (IbitsPP) in contributing to the results is evident by analyzing the difference in that variable between clusters. The cluster map, as presented in Figure 1 , presents the four tiers of the global digital divide with each tier arranged from top to bottom in terms of variable three. Overall, the variable IbitsPP has the greatest weight in determining cluster membership. On average, as a country increases its IbitsPP by a factor of 2.265 times, it advances one cluster position.
------------------------------------------Please Insert Figure 1 About Here -------------------------------------------
The results suggest that while the global digital divide does, in fact, exist, some of the original assumptions regarding the global digital divide are not accurate. For instance, previous research has characterized the global digital divide as one between developed and developing nations (e.g., Castells, 2001) or between rich and poor nations (e.g., Gutierrez, 2004; Wallsten, 2005; James, 2007) . The presence of Jamaica, Antiqua, Estonia, Hungary, Slovak Republic, Aruba, Barbados, Brunei, Chile, Latvia, Lithuania, Qatar, Slovenia and the United Arab Emirates in the top tier of the digital divide provides evidence that refutes the assumption that GDP per capita is the main predictor of global Internet access. Likewise, who could predict that both Columbia and Uruguay would be in the top of the second tier of the global digital divide, while three of the four BRIC countries (Brazil, Russia and China) would be in the bottom cluster of the second tier? Another assumption inherent in the previous definitions of the digital divide is that it consists of two tiers (haves versus have nots; rich versus poor).
The results of this study support the presence of at least four tiers, and possibly more, depending on the variables investigated. 
Implications of the Global Digital Divide
As the results of the model-based cluster analysis suggest, and as reported by Cullen (2001) , there is no easy solution to the problem of the global digital divide. How does one address the gap between Cluster 1 and Cluster 14 when the difference in average access is so pronounced (63 times more access per capita to PCs, 42 times more users per capita of the Internet and 24,965.8 times more
Internet bandwidth per capita)? Crenshaw and Robinson (2007) contend that gaps in access this large hinder the transformative power of the Internet for the world's poorest nations. Okoli and Mbarika (2003) extend this argument further by claiming that, on average, developed countries are reaping enormous benefits from ICTs while developing countries are not. Although this article highlights the inclusion of some developing countries in the Tier 1 of the global digital divide, it also provides evidence for the arguments presented above: that there exists a large percent of the global population without access to major forms of information technology (James, 2007) . Shea et al. (2006) estimate that only 20 percent or so of the global population is benefiting from access to and use of the Internet.
Likewise, it is clear that the policies national governments play an important role in the diffusion of and access to ICTs within a countries borders. Countries who make ICT infrastructure development and access a priority reap the benefits associated with increased access (Mutula, 2005 (Mutula, , 2005b . However access alone, although necessary, is not sufficient. Fryer and Granger (2008) contend that to adequate address the global digital divide, the emphasis has to change from access alone to using digital technology for empowerment. Access to ICTs provides rural populations with access to information that enhances their ability to access and provide education, conduct commerce and to interact with the world at large. The old adage remains as true today as was centuries ago: knowledge is power. Unfortunately, the hindrance of knowledge and limits to its access also represents power.
Thus, governments who seek to repress free speech and access to information are less likely to invest in adequate levels of infrastructure to support the diffusion of ICTs within the country, thus perpetuating the negative impacts associated with the global digital divide.
Not all of the news regarding the global digital divide is negative. Fink and Kenny (2003) contend that evidence suggests that the per capita global digital divide is shrinking. Likewise, Sarrocco (2002) , advocates broadening access in developed countries from the urban areas (where it is currently) to the rural areas. Fryer and Granger (2008) stress that all populations, regardless of location, benefit from closing the gap in the global digital divide. Purcell and Toland (2004) indicate that a major challenge of the new millennium is to make certain that all world citizens benefit from open access to ICTs. This contention is supported by Wood (2004) defines the greatest benefit that access to ICTs provides developing countries is opportunity.
Summary and Conclusion
Access to ICTs in developing nations fosters economic opportunities for all (Lim, 2002; Kim and Galliers, 2004; Wood, 2004) . Internet access has the potential to foster economic development in sectors as diverse as tourism, agriculture and handicrafts (Rao, 2001 ).
By providing a contemporary map of the global digital divide, this research provides a baseline measure of the investment in ICTs needed on a per country basis in order to close the gap as it currently exists. Paul (2002) cautions that gaps in ICTs are not static nor are the impacts of new technologies equal: with the introduction of each new ICT technology, the global digital divide has the potential to widen. Thus, the importance of measuring the diffusion of ICT technologies remains. Fortunately, research exists (c.f., Brown et al., 2004; Wolcott et al., 2001 ) the provides a template known as the Global Diffusion of the Internet (GDI) framework consisting of six dimensions: pervasiveness (number of Internet users per capita), sophistication of use, geographic dispersion, sectoral absorption (commerce, education, health and public service), connectivity infrastructure and organizational infrastructure.
Investment by developed countries into the ICT infrastructure of developing countries makes sense on too many levels to ignore. Providing access to ICTs increases opportunities for all involved, especially in terms of sustainable economic development and market access. 
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Digital divide is characterized as a lack of telecommunications access. Dasgupta, Lall and Wheeler, 2001 Digital divide is a large divide between developed and developing nations and the challenges it presents in terms of ownership and control of data, and exclusion of groups by virtue of education, technology and national cultures. Castells, 2001 ...the disparity in access across classifications of race, gender, age, income, and education to telephone, personal computers, and the Internet.
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The digital divide is defined as the gap that exists between individuals advantaged by the Internet and those individuals relatively disadvantaged by the Internet.
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The term digital divide refers to the unequal and disproportionate pace of development in societies in having access to digital infrastructure and services.
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The digital divide is the gap between individuals, households, businesses and geographic areas at different socio-economic levels with regard to their opportunities to access Information and Communication Technologies (ICTs) and the Internet.
Lim, 2002
Digital divide -4 interpretations: 1) a gap in access to use of ICTs, 2) a gap in the ability to use ICTs, 3) a gap in actual use, 4) a gap in the impact of use Fink and Kenny, 2003 The gap between rich and poor is represented in the digital world between the people who have access to information and those who do not.
Gutierrez, 2004
The digital divide may be defined as inequitable access to ICTs by individuals or groups of people in a country or between countries.
Mutula, 2005
Digital divide is defined as the division between those who have real access to ICT and are using it effectively and those who don't.
Bagchi, 2005
The digital divide is a phenomenon associated with disparities between groups and societies in the adoption and diffusion of electronic ICTs and e-business practices.
Genus and Noor, 2005
The International Telecommunications Union (ITU) defines the digital divide as the inequalities in access to and utilization of ICTs Mutula, 2005b (The digital divide is) ….the differential extent to which rich and poor countries benefit from various forms of information technology.
James, 2007
The digital divide characterizes the gap that exists between those populations who are able to benefit from digital technologies and those who are not.
Fryer and Granger, 
